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OCCURRENCE AND GEOGRAPHIC DISTRIBUTION OF 
DISEASE IN THE UNITED STATES. 

At the Tenth Annual Conference of State and Territorial Health 
Authorities with the United States Public Health Service, held in Wash- 
ington, June 1, 1912, a resolution was presented by the conference 
committee on morbidity reports and adopted by the conference. The 
purpose of the resolution was to provide a means by which current 
information regarding the occurrence and geographic distribution 
of the diseases with which health authorities are concerned might be 
available to the various authorities. The provisions of the resolu- 
tion embody a cooperative plan whereby the various State health 
authorities report the occurrence of disease to the Bureau of the 
Public Health Service, which thus will serve as a clearinghouse for 
these reports and will publish them currently in the Public Health 
Reports for the information and guidance of the various authorities. 
Provision was made for the telegraphic 'report to the Public Health 
Service of the occurrence of cases of certain exotic or unusual diseases, 
such as plague, cholera, yellow fever, typhus fever, and Rocky Moun- 
tain spotted or tick fever; also for the telegraphic report of out- 
breaks and epidemics of the commoner epidemic diseases, such as 
smallpox, typhoid fever, scarlet fever, poliomyelitis, diphtheria, and 
others, and for monthly reports of all diseases notifiable in the 
respective States. This will give current information of the prev- 
alence of disease, a matter of fundamental importance in all public 
health administration, in so far as the data are available through the 
operation of morbidity reports. The director of the epidemiological 
division of the Minnesota State Board of Health, Dr. A. J. Chesley, 
has forwarded reports for the period intervening between the adop- 
tion of the resolution, June 1, and the end of October. Certain other 
States have forwarded reports for the month of October. These will 
be found elsewhere in this issue of the Public Health Reports. Re- 
ports received in the future will be published currently as received. 



ANTIMALARIAL MEASURES FOR FARMHOUSES AND 
PLANTATIONS. 

By Henry R. Carter, Senior Surgeon, United States Public Health Service. 

Malaria is essentially a rural disease. It is found in towns only as 
they approach rural conditions — that is, in small towns and in the 
suburbs of large cities — not in the bodies of large cities. It is for 
this reason that the consideration of antimalarial measures specially 
applicable for farmhouses and plantations is of interest. 

As is known, the direct cause of malarial fever is the presence of 
an animal parasite in the blood of the man developing it. This 
parasite is, in nature, introduced into the blood by the bite of a 
certain kind of mosquito, which ha3 been rendered infective by bit- 
ing a man himself infected with malarial parasites, and only thus is it 
introduced. 

There are certain conditions necessary for infection. Let us note 
them, as they will show us what to guard against. To become 
infected with malarial fever it is necessary : 

(1) To be bitten by a certain Tcind of mosquito. — Only mosquitoes of 
the genus Anophelina — and not all species of that genus — are con- 
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cerned in the conveyance of malaria. To guard against all mosqui- 
toes is no wiser than to defend one's chickens from all birds because 
hawks do prey on them. 

(2) This mosquito must have been injected by previously biting some 

Serson infected with the malarial parasite. It is not true, as one often 
ears, that mosquitoes of swamps which have had no access to men 
can convey malaria. The early English expeditions direct to America, 
as to the Orinoco and Darien, rarely recorded fever among them 
until after meeting Spaniards. Those that came by the Slave Coast 
of Africa suffered severely. 

(3) Some time, usually not less than 8 to 10 days, must elapse 
between the injection oj the mosquito and the biting which infects the other 
man. This is the time for the completion of the sexual cycle of the 
parasite, which occurs in the body of the mosquito, and for the prod- 
uct of this union — the sporozoites — to reach the mosquito's salivary 
glands. Until this — the extrinsic incubation of malaria — is accom- 
plished the mosquito is not infective. 

No description of this mosquito will be given except to say: (1) 
That in the female, the sex that bites, the palpi — two little projections 
on either side of the proboscis — are nearly as long as the proboscis, 
while in the other varieties the palpi are less than half as long. The 
males of other species, and anopheles as well, have palpi as long as 
the proboscis, but in the males they are covered with long hairs and 
look like plumes. Males of any variety are seldom seen except near 
the hatching place and are very short lived. 

(2) That when resting after a meal of blood the anopheles has her 
two forelegs, proboscis, and body all in one line, or nearly so, usually 
at a considerable angle, 45° to 90°, with the wall while other mosqui- 
toes are "humped up, " both fore and hind legs being bent on the body 
toward each other. The anopheles is a slignt, graceful mosquito. 

Nor shall I go into its life history save only to say: (1) That the 
female lays her eggs in the shade of grass or bushes on the surface of 
clear water in swamps, shallow pools, the edges of little streams, et'c. 
She does not like deep water, and the larvae are not found where fish 
can get at them. They breed especially in water containing green 
algae, "frog broth," and will even breed in rain barrels containing 
this growth. Otherwise they will not. It is a swamp, not a house, 
mosquito. 

(2) That it is from 15 to 22 days or longer, depending on the tem- 
perature, from the time the egg is laid to the birth of the adult mos- 
quito. 

(3) That the forms between the egg and the mosquito — larva and 
pupa — live in water but breathe air from the atmosphere and must 
come to the surface every few minutes to get it. 

(4) That these mosquitoes are attracted by light for some distance 
and are conveyed by light winds. How far they travel has not been 
determined. One species — the white-footed anopheles — in Panama 
was found in large numbers nearly a mile from its breeding place. It 
was found, however, in a village brilliantly lighted by electricity, and 
the conditions were otherwise favorable for conveyance. Generally 
speaking, one-fourth to one-half of a mile, or even less, would be the 
usual limit of her flight to such lights as one has at a farmhouse. 
Much depends on the direction and character of the winds during the 
mosquito season. 
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(5) That she (the female anopheles) flies and feeds in the United 
States almost exclusively in the evening and at night. The bite is 
little painful — one used to the pestiferous day mosquito will not notice 
it — and the insect is so shy that she rarely bites a moving — that is, a 
waking — person, and hence anopheles frequently exist where there are 
no complaints of mosquitoes. 

(6) That the female anopheles comes into the house at night, 
attracted by light (and possibly smell), feeds, and, if not exceedingly 
full, leaves as soon as it becomes light. If she can not leave, she hides 
in some dark place during the day, so that not finding anopheles in the 
daytime in a room with open windows is no proof that they were not 
present at night. 

I lay some stress on (5) and (6) because I have known men to be 
puzzled to account for a malarial outbreak where they could find no 
evidence of anopheles. 

Since malaria is contracted only from the bite of a certain kind of 
mosquito rendered infective by having fed on a man himself infected 
with malaria, if we can keep the infective insect from the well man or 
the man harboring the malarial parasite in his blood from infecting 
the insect, there will be no spread of malaria. Either method perfectly 
carried out would extinguish the disease. We will consider the second 
method first. 

I. 

MEASURES INVOLVING THE CONTROL OF THE HUMAN HOST. 

The writer is on record as regarding methods to prevent the access 
of mosquitoes to men infected with malaria as in practice entirely 
inefficient for the elimination or even control of malaria in Villages 
or thicklv settled communities where it is prevalent, as in some 
parts of the Tropics. The reason is the large number of " carriers"- — 
i.. e., people who carry malarial parasites in their blood and are 
infective to mosquitoes with no signs of illness whatever. There 
are obviously no practicable means of isolating all such men from 
mosquitoes, save by measures applicable for the whole community — 
which is impossible. 

But for families in farmhouses and in plantation houses not too 
close to colored quarters much may be done on this line. Espe- 
cially is this true of places in districts not very malarious or, at least, 
with a long period — winter and spring — during which malaria is not 
contracted, so that it is reasonable to expect during some part of 
the year that none of the household is a carrier. 

(a) Under such conditions, then, a case of malarial fever should 
be treated like a case of communicable disease, which it is. No 
access to anopheles mosquitoes should be allowed. The patient 
should be kept in a screened room, and — not "or" — under a mos- 
quito bar especially at night. 

(b) For sanitary reasons quinine should be freely administered 
and in sufficient doses, with such other medication as is necessary, 
to cure the case, to rid him of his parasites, and not simply to reduce 
their number, and get him on his feet. Remember that a few — 
say, two — doses of quinine will practically free the blood vessels of 
the skin of malarial parasites and render the man temporarily inca- 
pable of infecting the mosquito. The prompt use of quinine, then, 
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will greatly lessen the chance of infecting the mosquitoes, which, in 
spite of our efforts, do have access to the patient. 

Visitors convalescent of malarial fever or from badly infected 
neighborhoods are so apt to be carriers that the above antimalarial 
measures are indicated for them also as far as they can be applied. 
Parasites in the blood of a carrier can always be demonstrated by 
blood examination. 

(c) Killing the mosquitoes which one finds in the sick room each 
morning with a flyflap or small pan of coal oil (for the ceiling) may 
be made an efficient antimalarial measure. Anopheles enter the 
room in the evening or night when the light burns, feed and remain 
quiet until morning; then, unless they can get out quickly, a thing 
sometimes prevented by the windows being shut toward morning, or 
by the mosquitoes being full of blood, they hide themselves in dark 
corners, where they can be easily killed. They are frequently found 
in the early morning — before sunrise — on the glass or the window 
trying to get out. 

These measures are of little value in a community unless one can 
be assured that it is free from carriers to start with. It is, I think, 
of no value in houses close to the quarters of negroes, as is frequently 
the case in southern plantations; so many negroes, especially chil- 
dren, are carriers of the parasite. 

(d) The use of quinine by well people in small doses to prevent the 
development of malaria is not admitted to be efficient universally 
by sanitarians, yet the general consensus of opinion is in its favor 
and comparative experiments by the Japanese in Formosa and the 
Germans in East Africa would show it decidedly valuable. There 
are two methods of giving it, one from 3 to 5 grains a day and one a 
single dose of 10 or even 15 grains once a week. The latter seems 
to give the best results — certainly in proportion to the quinine taken. 
The former was the method mainly used on the Canal Zone. It 

fave, I think, no discomfort to those using it, as a great many of the 
igher officials and their families did for long periods from 1904 to 
1906, when malaria was prevalent. This method, in the opinion of 
the writer, is mainly for use to tide over a specially bad season. He 
is sure it prevents sickness; it may not prevent infection. 

(e) Personal hygiene, especially the avoidance of getting chilled, 
is of value in preventing the development of malarial fever, but appar- 
ently does not prevent becoming infected by it. 

II. 

MEASURES INVOLVING THE CONTROL OF THE INSECT HOST. 

The measures found efficient for villages, etc., are, of course, efficient 
for farmhouses, but some — and these among the most efficient in the 
former — are not practicable for farmhouses on account of the expense 
involved. Fortunately farmhouses are usually better situated with 
regard to elevation, wind, and proximity to marshes than are 
villages. 

It may be taken as a principle in bionomics that when an animal 
is exceedingly prolific, like rats, mosquitoes, flies, etc., control of 
their numbers, far less their extermination, is not possible by killing 
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the individuals. One must destroy their breeding places, their 
shelters, or their food supply. We attempt the first with mosquitoes. 
The methods under this head are briefly: (1) To prevent breeding of 
anopheles by destruction of their breeding places; (2) to kill their 
larvae in such breeding places as we fail to destroy; and in addi- 
tion (3) to prevent access to the men we would protect of such 
anopheles as exist in spite of the attempts to destroy them. 

Obviously any one of these methods perfectly carried out would 
be sufficient. Each one is intended to supplement the imperfect 
success of the others. But the problem is so difficult that imperfect 
success with any one — or maybe with all — is the most that can be 
hoped for on most farms and plantations in malarial regions. 

(1) To destroy the breeding places, one drains all pools, marshes, 
and wet land near the house and cleans up the banks of the streams. 
If this drainage be done by open ditches it is likely enough that they 
will themselves breed anopheles, although in less — generally far 
less — numbers than formerly. Tile or box or ' ' blind " drainage gener- 
ally is not open to this objection. If the pools and small streams 
contain fish, cleaning up of their edges so that the fish can get to the 
larvae will be sufficient. Do not be afraid of very dirty water, as 
from laundries and stables. Anopheles will not breed in it. 

(2) Ponds which can not be drained are best treated by coal oil. 
This forms a film on the surface through which the larvae can not pass 
to get air, and without air they die. It takes a very small amount. 
The oiling in the United States needs to be done only about once in 
two weeks, but it is safer to do so every week as one is less apt to 
forget it. It is of little use in ponds of large surface or with grass 
growing in them and, in general, is far less dependable than drainage. 1 

(3) To prevent the access of anopheles to man there are three 
things of service: (a) To cut down the brush and tall weeds about 
the house. These harbor mosquitoes — they do not breed them — 
and keep a supply close to the house. Porch vines and most shrub- 
bery also act in this way. Anopheles can not live long in full sun- 
light. A treeless, shrubless yard open to the sun and wind, shade 
being given by galleries and awnings, is the most sanitary so far as 
malaria is concerned. Trees, high branched, furnish little shelter to 
mosquitoes unless very dense. Aromatic trees and shrubs are usually 
avoided by them. 

(6) To plant a screen of trees some distance from the house between 
the mosquito breeding place and the house. This probably serves to 
hide the lights of the house from the marsh or stops the mosquitoes 
brought by the breeze from their breeding places, or both. 

(c) To use screening and mosquito bars, (a) and (&) are of some 
value, but screening is our reliance to keep out mosquitoes. Properly 
applied it will do it. Screening is manyfold better than mosquito 
bars, which seldom protect for long if anopheles be abundant. 
Screened houses, however, are safe to intelligent and careful people, 
provided they are well screened. It is, however, quite an art to do 
this. The writer was at one time chairman of a board on screening 

» The use of agents which act by poisoning the larva? is not taken up. There is a wide field for their use 
in village and community sanitation, but the need of special material and methods render them, it is 
thought, little applicable to purely rural work. 
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for the Isthmian Canal Commission, and will give a few of their 
findings applicable to farmhouses. 

No. 16-mesh wire is the best for screens. A very few anopheles 
may pass No. 14, but the mesh is large enough to be painted, which 
will double its time of lasting and hence halve its cost. After being 
painted it will exclude anopheles. If one screens against stegomyia 
mosquitoes, two sizes smaller should be used. The writer has used 
the ordinary bobinet of mosquito bars, sometimes single, sometimes 
double. It is simply tacked over the entire window opening on the 
outside. It made a perfect screen, was cheap, and lasted one season. 

As few entrances as possible to the screened part of the house 
should be allowed. It is nearly always possible to cut them down 
to two. The screens in the windows should, if possible, be fixed so 
that they can not be opened — especially in the servant's part of the 
house. Unless they exclude mosquitoes, no matter how the window 
is opened — i. e., cover the whole window — constant pains must be 
taken to have the screens arranged during the evening and night so 
as to exclude them. 

Screen doors must open outward and the light inside should be 
arranged so as not to fall on the door when shut, else mosquitoes will 
gather on it and come in when opened. It should, of course, have a 
strong spring to close it. It is far better to screen the porch if it runs 
around a good part of the house than to screen the doors and windows 
on that side. It is also more expensive. It will do little good, how- 
ever, to rely on a screened house and sit in the evening on an 
unscreened porch. 

When the door of entrance is at the top of a flight of steps, no 
landing intervening, it should be so placed that the edge of the door 
opposite the hinge comes as near the middle of the length of the step 
as may be. This may be done by having folding doors, one best to 
stay fastened, or by moving the whole single door to the left and fill 
in the space to the right by screening. The reason is that one always 
goes up about the middle of the steps, and, if the door opens from 
the end of the steps, the person entering, after beginning to open the 
door, steps down a couple of steps so as to get out of its way, thus 
opening the door more widely and holding it open longer than advis- 
able. Intelligent people in a screened house become instinctively 
careful about doors, opening them at night as seldom as possible and 
keeping them open but a short time. The ideal plan is undoubtedly 
to have a vestibule with double screen doors and in the evening a 
fumigation between them as I have seen in many small houses in the 
lower Indian River, red mangrove chips being the fumigant, but this 
is too much to hope for at present. 

Naturally all screens and screen doors must fit tightly and be 
heavy enough not to warp. Where they do not fit tight and are im- 
movable the writer has frequently rendered them mosquito proof by 
calking the openings with newspapers. An imperfectly screened 
house is simply a mosquito trap. They come in at small crevices at 
night, which they find by the light streaming through, and at day- 
light fly directly to the screened windows through which they can 
not go and thus remain in the house ; the number so remaining accum- 
ulating night after night. 
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SUMMARY. 



For farmhouses antimalarial measures based on the control of 
both the human and the insect host should be used. 

Of the first the isolation of men sick of malarial fever from mos- 
quitoes is the most important. 

Of the second, draining mosquito breeding land near the house, 
especially to windward, is of great value. 

Of almost equal value is the screening of the house. This is always 
possible. Drainage, unfortunately, is not always possible in many 
parts of the country. Until drainage is done screening must be our 
sheet anchor in preventing malarial fever in farmhouses. 

The problem of drainage should be taken up both by the individual 
farmer and by the community just as plantation and county roads 
are. 



